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(54) NEGATIVE ION GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative ion 
generator that is compact size and has a high performance 
of generating minus ions. 

SOLUTION: The negative ion generator comprises a needle 
shaped negative electrode 1 and a positive electrode 2 
arranged at an interval with the negative electrode 1 and in 
this negative ion generator, in which by impressing a high 
voltage between the negative electrode 1 and the positive 
electrode 2. negative ions are generated between the 
negative electrode 1 and the positive electrode 2, the 
positive electrode 2 is made of a conductive polymer that 
has a resistance value that can suppress electric charge. 
This negative ion generator can make negative ions 
generated can be extracted in big volume by lowering the 
moving speed of minus ions without making its size bulky. 
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[Claims] 

[Claim 1] 

An anion generator consisting of a conductive polymer characterized by 
comprising the following. The needlelike negative electrode. A positive electrode 
arranged by separating this negative electrode and an interval. Resistance in which 
this positive electrode can control electrification in an anion generator which has, 
impresses high tension between this negative electrode and this positive electrode, 
and is made to generate an anion between this negative electrode and this positive 
electrode. t / 

[Claim 2] 

The anion generator according to claim 1 by which said positive electrode 
has the resistance of 10 8 - 10 11 omega. 

[Claim 3] 

The anion generator according to claim 1 which is an electrode plate which 
has a flat surface where said positive electrode spreads in the vertical direction to a 
direction in which said negative electrode is extended. 

[Claim 4] 

The anion generator according to claim 3 by which a breakthrough which 
said anion passes carried out the opening of said electrode plate. 

[Claim 5] 

The anion generator according to claim 1 by which said positive electrode 
formed a curving surface where the surface where it counters with said negative 
electrode curved so that it might consist of a tip part of this negative electrode with 
the equal distance. 

[Claim 6] 

The anion generator according to claim 5 which has the surface which 
divides a hemisphere [curving surface / said] centering on a tip part of said negative 
electrode. 
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[Claim 7] 

The anion generator according to claim 5 by which a breakthrough which 
said anion passes carried out the opening of said curving surface. 

[Claim 8] 

The anion generator according to claim 2 by which, as for said positive 
electrode, said negative electrode and the surface where it does not counter form a 
part of periphery of said anion generator. 

[Claim 9] 

The anion generator according to claim 1 which said negative electrode 
spreads in the direction vertical to a direction to which this negative electrode is 
extended to a base end, and has a disc-like flange with a smooth edge part. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

This invention relates to the anion generator which has a positive electrode 
and the needlelike negative electrode in detail about an anion generator. 
[0002] 

[Description of the Prior Art] 

It was shown in drawing 8 — as — a direction vertical to a plate-like positive 
electrode and a positive electrode — and the needlelike negative electrode arranged 
by separating a positive electrode and an interval and positive/ negative [ ** and 
others ] two electrodes — number - if the negative voltage of tens of kV is applied and 
negative corona discharge is performed, an anion will occur in inter-electrode. If it 
ventilates in the direction parallel to the direction which uses the blowing means of 
a blower fan etc. for this positive/negative inter-electrode and in which a positive 
electrode spreads, the generated anion can move now to a transverse direction by a 
wind, and an anion can be taken out to the exterior of a device. 
[0003] 

It is said that an anion has an effect in reduction of stress, recovery from 
fatigue, etc. Usually, this anion is making it generate using the anion generator 
which has a positive /negative electrode to which high tension is impressed. Since 
this anion generator has the effect of recovering health, it is used being included in 
air-conditioning equipment, such as an air cleaner and an air-conditioner. 
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[0004] 

In the anion generator, in order to take out an anion so much, making 
movement speed of an anion small it being desirable and comparable as air blasting 
speed was called for. That is, when the movement speed of an anion is large, it is 
because the generated anion moves to a positive electrode, and disappears and it 
becomes impossible to take out an anion. There was the method of making an 
electric potential gradient small by enlarging inter electrode distance as a means 
which makes movement speed of this anion small. 
[0005] 

However, when inter electrode distance was enlarged, there was a problem 
that an anion generator became big and rough. That is, air-conditioning equipment, 
such as an air cleaner and an air-conditioner, is asked for the miniaturization of the 
physique, and the space which arranges an anion generator was also restricted. For 
this reason, the anion generator itself was asked for the miniaturization and it was 
difficult to enlarge inter electrode distance. 
[0006] 

[Problems to be Solved by the Invention] 

This invention is made in view of the above-mentioned actual condition, 
and let it be a technical problem to provide the anion generator which has small and 
high anion generating performance. 
[0007] 

[Means for Solving the Problem] 

In order to solve an aforementioned problem, this invention persons found 
out that a positive electrode could solve an aforementioned problem by having high 
resistance, as a result of repeating examination about a method of regulating 
movement speed of a generated anion. 
[0008] 

Namely, an anion generator of this invention, In an anion generator which 
has the needlelike negative electrode and a positive electrode arranged by 
separating the negative electrode and an interval, impresses high tension between 
the negative electrode and a positive electrode, and is made to generate an anion 
between the negative electrode and a positive electrode, A positive electrode consists 
of a conductive polymer which has the resistance which can control electrification. 
A positive electrode has the resistance of 10 8 - 10 11 omega. 
[0009] 

An anion generator of this invention is that a positive electrode has the 
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resistance of 10 8 - 10 11 omega, an electric potential gradient between 
positive/negative two poles becomes small, and movement speed of an anion falls. 
For this reason, the anion generator of this invention can take out so much an anion 
generated without the physique becoming big and rough. 
[0010] 

[Embodiment of the Invention] 

The anion generator of this invention is an anion generator which has the 
needlelike negative electrode and a positive electrode arranged by separating the 
negative electrode and an interval, impresses high tension between the negative 
electrode and a positive electrode, and is made to generate an anion between the 
negative electrode and a positive electrode. 
[0011] 

As for the anion generator of this invention, a positive electrode has the 
resistance more than 10 8 omega. The anion generator of this invention can take out 
a lot of anions, without the physique becoming big and rough because a positive 
electrode has the resistance more than 10 8 omega. 
[0012] 

In detail, when inter electrode distance is small, the anion generated in 
inter-electrode will move to a positive electrode at high speed, and will be absorbed, 
but. By having the resistance more than 10 8 omega, positive electrode potential falls 
by the voltage determined with discharge current and the resistance of a positive 
electrode, and the field intensity between positive/ negative two poles falls. The 
movement speed of the anion generated with the fell of this field intensity comes to 
fall. As a result, the anion generated in inter-electrode can be taken out from an 
anion generator. 
[0013] 

When the resistance of a positive electrode becomes in less than 10 8 omega, 
the movement speed of an anion is quick and it becomes impossible to take out 
sufficient quantity of an anion. As for a positive electrode, since inter-electrode 
discharging will become insufficient if the resistance of a positive electrode becomes 
high too much, it is preferred that it is less than 10 11 omega. 
[0014] 

A positive electrode consists of conductive polymers. Desired resistance can 
be given to a positive electrode by using a conductive polymer. A conductive polymer 
is excellent in the safety that will have stopped producing electrification and an 
electric shock will not be received. The conductive polymer can form various shape 
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while it is cheap. 
[0015] 

A conductive polymer has a filler which has conductivity, the resin which 
distributed the filler, and the preferred thing, ** and others. The conductive polymer 
is distributing the filler which has conductivity in order to give conductivity to resin 
without conductivity. For this reason, the conductive polymer can demonstrate 
conductivity. 
[0016] 

A conductive polymer is adjusting the variance of the filler which has 
conductivity, and desired conductivity is obtained. 
[0017] r 

For this reason, the high thing of the conductivity of a filler is preferred. If 
the conductivity of a filler is high, variance of a filler can be lessened and the rise of 
the cost which formation of a conductive polymer takes will be suppressed. The 
weight increase of the conductive polymer which the filler distributed is stopped. 
[0018] 

As for a filler, consisting of metal and/ or carbon is preferred. Since metal 
and carbon have high conductivity, it is preferred to use such materials as a filler. 
[0019] 

As the metal and carbon which are used as a filler, aluminum, silver, 
graphite, etc. can be raised, for example. 
[0020] 

When metal is used as a filler, it is preferred that filler metal has projected 
from the surface of an anode board. When used as an anode board, field intensity 
can be made high because filler metal projects from the surface. For this reason, it 
becomes possible to generate an anion by the low voltage. 
[0021] 

In a conductive polymer, the resin in particular in which a filler is 
distributed is not limited. That is, if it is resin which can distribute a filler, 
thermoplastics, thermosetting resin, etc. will not be limited. As this resin, resin, 
such as polypropylene, an acrylic resin, and vinyl chloride resin, can be raised, for 
example. 
[0022] 

As for a positive electrode, it is preferred that it is an electrode plate which 
has a flat surface which spreads in the vertical direction to the direction in which 
said negative electrode is extended. An anion wind comes to occur in a positive 
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electrode from the negative electrode by performing corona discharge among 
positive/negative two poles because a positive electrode consists of an electrode 
plate which has a flat surface. 
[0023] 

As for an electrode plate, it is preferred that the breakthrough which said 
anion passes carried out the opening. That is, a blowing means for an 
above-mentioned anion wind to be able to pass a breakthrough and take out an 
anion because a breakthrough carries out an opening becomes unnecessary. Here, 
the shape in particular of a breakthrough is not limited and can raise shape, such 
as a circle, a rectangular head, a mesh, and a slit, for example. 
[0024] ' 

As for a positive electrode, it is preferred to have formed the curved curving 
surface so that the negative electrode and the surface which counters might serve 
as the equal distance from the tip part of the negative electrode. The anion wind 
which spreads radiately from the tip part of a wind electrode because a positive 
electrode forms a curving surface comes to blow uniformly. 
[0025] 

As for a curving surface, it is preferred to have the surface which divides the 
hemisphere centering on the tip part of the negative electrode. Namely, an anion can 
be uniformly generated in all the directions by being formed hemispherical. 
[0026] 

As for a curving surface, it is preferred that the breakthrough which an 
anion passes carried out the opening. That is, a blowing means for an 
above-mentioned anion wind to be able to pass a breakthrough and take out an 
anion because a breakthrough carries out an opening to a curving surface becomes 
unnecessary. Here, the shape in particular of a breakthrough is not limited and can 
raise shape, such as a circle, a rectangular head, a mesh, and a slit, for example. 
[0027] 

As for a positive electrode, it is preferred that the negative electrode and the 
surface which does not counter form a part of periphery of an anion generator. By 
forming a part of periphery of an anion generator, a positive electrode can reduce 
the part mark which an anion generator takes, and can reduce cost. Even if it 
touches a positive electrode, it has stopped producing an electric shock, since a 
positive electrode does not produce electrification. For this reason, sufficient safety 
is secured even if it exposes to a peripheral face. 
[0028] 
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As for the negative electrode, it is preferred that spread in the direction 
vertical to the direction to which the negative electrode is extended to a base end, 
and an edge part has a smooth disc-like flange. The anion wind produced from the 
tip part of the negative electrode can be prevented from spreading toward the end 
face side of the negative electrode by having a flange, and the direction to which an 
anion is emitted can be determined. 
[0029] 

The spark is prevented from arising from an edge part by the thing whose 
flange of an edge part is smooth and which is formed disc-like. 
[0030] 

It may be formed in the base r ehd of the negative electrode, and a flange may 
show an above-mentioned effect, and may be the negative electrode and one, or may 
be a different body. 
[0031] 

The positive electrode arranged by the anion generator of this invention 
separating the needlelike negative electrode, the negative electrode, and an interval. 
It is an anion generator which impresses high tension between the negative 
electrode and a positive electrode, and is made to generate an anion between the 
negative electrode and a positive electrode, and especially except a positive electrode, 
it is not limited and the member used for the conventional anion generator can be 
used. 
[0032] 

That is, the same member as the conventional anion generator can be used 
for the high voltage power for giving high tension to a positive electrode and the 
negative electrode, a case, etc. 
[0033] 

The anion generator of this invention is that a positive electrode has the 
resistance of 10 8 - 10 Iomega, the electric potential gradient between 
positive/negative two poles becomes small, and the movement speed of an anion 
falls. For this reason, the anion generator of this invention can take out so much the 
anion generated without the physique becoming big and rough. 
[0034] 
[Example] 

Hereafter, this invention is explained using an example. 

[0035] 

The anion generator was created as an example of this invention. 
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[0036] 
(EXAMPLE) 

The anion generator of an example, The negative electrode 1 which has the 
needlelike part 12, and the positive electrode 2 which consists of electroconductive 
plastics arranged by separating the tip and interval of the needlelike part 12, The 
negative high voltage power 3 which gives negative high tension between [ 1 and 2 ] 
positive /negative two electrodes, and the electric power switch 4 which regulates 
operation of the negative high voltage power 3, It is ** constituted with LED5 which 
displays operation of a power supply, the spacer 6 which fixes the negative electrode 
board 1, the case 7 which consists of a plastic which accommodates these in an 
inside after the positive electrode board 2 has formed a part of peripheral face, and 
the lead (not shown) which electrically connects each. The composition of the anion 
generator of an example was shown in drawing 1 . After the upper surface and the 
side had opened, drawing 1 w as shown so that internal composition might be 
known. 
[0037] 

The negative electrode 1 was formed by the stainless plate with a thickness 
of 0. 1 mm which has the body part 1 1 which has approximately ellipse shape, the 
needlelike part 12 projected from the body part 11, and the breakthrough 13 which 
penetrated and carried out the opening of the body part 1 1, as shown in drawing 2 . 
[0038] 

As shown in drawing 3. the positive electrode board 2 consisted of 50 mm 
long, 100 mm wide, and a 1-mm- thick electroconductive-plastics board, and the 23 
blowing openings 21 4.5 mm in diameter penetrated in 30 mm long of a center 
section, and the 40-mm-wide range, and it was formed in them. 
[0039] 

The negative high voltage power 3 is an electric power unit which gives -3kV 
high tension between the negative electrode 1 and the positive electrode board 2, 
and produces corona discharge between the negative electrode 1 and the positive 
electrode board 2. 
[0040] 

The electric power supplied from DC connector (not shown) is supplied to 
the negative high voltage power 3. Here, DC connector is connected with 12V 
external power supply (not shown). 
[0041] 

The electric power switch 4 is a switch which controls the electric power 
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already supplied to an eclipse and the negative high voltage power supply 3 between 

DC connector and the negative high voltage power supply 3. 

[0042] 

LED5 is a light emitting diode which will be switched off if the light is 
switched on when an eclipse is supplied between DC connector and the negative 
high voltage power 3 and electric power has already been supplied to the negative 
high voltage power 3, and supply is intercepted. 
[0043] 

The case 7 has the case shape in which the peripheral face was formed by 
the 1 -mm -thick plastic. 
[0044] ? 

The tip parts of the needlelike part 12 of the negative electrode 1 are the 
positive electrode board 2 and an 18-mm interval, and the spacer 6 is a position 
whose height from the bottom is 20 mm, and is a member held to the position in the 
case 7. The spacer 6 has the shape of a pillar which consists of Duracon, and the 
tapped hole is carrying out the opening to the end face on top. 
[0045] 

Immobilization of the negative electrode 1 to the spacer 6 was made by 
making a bolt thrust into a tapped hole, where the breakthrough 13 of the negative 
electrode 1 is penetrated. 
[0046] 

The composition of the electric circuit of the anion generator of an example 
was shown in drawing 4 . 
[0047] 

(Operation method) 

The anion generator of an example can be operated by the following 

methods. 
[0048] 

The anion generator of an example is turning ON the electric power switch 4, 
and LED5 turns it on while electric power is supplied to the negative high voltage 
power 3 from the exterior. The negative high voltage power 3 to which electric power 
was supplied gives the potential which becomes -3 kV and the positive electrode 
board 2 with earth potentials at the negative electrode 1, corona silent discharge is 
generated between the negative electrode 1 and the positive electrode board 2, and 
the anion wind containing an anion is produced. 
[0049] 



9 



An anion wind plays the anion generator of an example in the direction of 
the positive electrode board 2 from the negative electrode 1. This anion wind blows 
off to the exterior of an anion generator by passing the blowing opening 2 1 of the 
positive electrode board 2. 
[0050J 

(Comparative example) 

A comparative example is the same anion generator as an example, except 
that the positive electrode board 2 consists of aluminum. 
[0051] 
(Evaluation) 

The yield of the anion of an anion generator was measured as evaluation of 
the anion generator of an example. Measuring the number of the generated anions 
in detail using number measuring instrument KSTof product ion made from Kobe 
Electric wave-900 estimated. 
[0052] 

Measurement of the number of anions has arranged the anion generator 
and the number measuring instrument of ion on a mounting base different, 
respectively in the laboratory of the stable space without an air current first. This 
mounting base held the anion generator and the number measuring instrument of 
ion in height with same blowing opening 2 1 of an anion generator and input control 
port of the number measuring instrument of ion. Here, the anion which blew off 
from the blowing opening 2 1 is no longer led to the number measuring instrument 
of ion along a floor line by having arranged the anion generator and the number 
measuring instrument of ion on a mounting base different, respectively. 
[0053] 

After operating the number measuring instrument of ion, the electric power 
switch 4 of an anion generator is operated, and an anion is made to blow off from the 
blowing opening 21 in the state where the anion generator and the number 
measuring instrument of ion have been arranged. In this state, the number of ion 
was measured for 5 minutes, and the average value for 5 minutes was made into the 
measurement result. Measurement of the number of ion changed the distance (L) 
between the number measuring instrument of ion, and an anion generator, and 
measured the number of ion. The measurement result was shown in drawing 5 . The 
atmosphere in a laboratory had an anion of 337-piece [/cm ] 3 in the state before the 
operation of an anion generator. 
[0054] 
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The anion generator of an example had more measured about double 
figures anions than drawing 5 as compared with the anion generator of a 
comparative example, from this, the performance which generates an anion is 
boiling the anion generator of an example markedly, and is improving. 
[0055] 

Since the positive electrode board 2 consists of electroconductive plastics, 
receiving an electric shock of the anion generator of an example, even if the positive 
electrode board 2 does not produce electrification and it touches by hand after the 
operation of an ion generator has been lost. Since the hole of the blowing opening 2 1 
which carried out the opening to the positive electrode board 2 is as small as 4.5 
mm in diameter, it being impossible 'for a fingertip to insert in the blowing opening 
21, and poking the needlelike part of the negative electrode with a finger has been 
lost. Since the anion produced between the electrodes 1 and 2 blows off more in the 
style of ion, low cost-ization by facilitation of composition is not only performed, but 
the blowing means of a blower fan etc. is unnecessary and the silence under 
operation is maintained. For this reason, the anion generator of an example not only 
has high ion generation performance, but is a safe ion generator. 
[0056] 

(The first modification gestalt) 

As the first modification gestalt of the anion generator of an example, the 
anion generator shown in drawing 6 w as created. The anion generator of the first 
modification gestalt is an anion generator formed approximately cylindrical. This 
modification gestalt is a modification gestalt of an example. About the thing without 
reference in particular, the member used for the anion generator of the example is 
used. 
[0057] 

It is the anion generator which the anion generator of the first modification 
gestalt is with positive electrode 2'* and case 7\ formed cylindrical shape-like 
peripheral shape from drawing 6. and allotted negative electrode 1', negative 
high-voltage-power-supply 3 f , etc. to the inside. 
[0058] 

Positive electrode 2' has the closed-end cylindrical shape closed by end face 
23' with one side vertical to an axis, and blowing opening 21' is carrying out the 
opening to end face 23'. In the inner surface by the side of the cylindrical open end, 
and 25' is cut. 
[0059] 
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Case T is formed in the approximately cylindrical peripheral shape which at 
least one end side closed. Screw-thread 25' and screw-thread 76' to screw are 
formed in the outer peripheral surface part of the end of one of these. 
[0060] 

Positive electrode 2' is fixed with screw-thread 25* and making 76* screw, 
and is being fixed to one end side of case 7\ 
[0061] 

The end face of one end has end face 75' vertical to an axis, and case T has 
negative electrode 1', after needlelike part 12' has projected in the axial center part 
in this end face 75'. Screw-thread 76* has the conductor electrically connected with 
the anode of the negative high voltage power supply. This conductor is engaging 
with screw-thread 76' and making 25' screw, and electrically connects a negative 
high voltage power supply and positive electrode 2'. 
[0062] 

(The second modification gestalt) 

The second modification gestalt is the same as that of the anion generator of 
the first modification gestalt except having negative electrode 1 "and positive 
electrode 2". The anion generator of this gestalt was shown in drawing 7 . 
[0063] 

In detail, negative electrode 1" has 14" for the disc-like flange in which the 
edge part which spreads in the direction parallel to end face 75" was formed 
smoothly, when end face 75'[ of case 7" ]* to needlelike part 12" projects and has 
been arranged. 
[0064] 

Blowing opening 21" is carrying out the opening of positive electrode 2" to 
end face 23" which had and closed the closed-end cylindrical shape which one side 
closed by end face 23" formed hemispherical. The screw thread is cut in the inner 
skin by the side of the cylindrical open end. 
[0065] 

End face 23" formed hemispherical is a surface of a sphere centering on the 
tip of the needlelike part of the negative electrode. The inner skin of this end face 23" 
is also formed in the shape in alignment with the surface of a sphere centering on 
the tip of a needlelike part. 
[0066] 

The second modification gestalt is that positive electrode 2" was formed in 
the shape of semi-spherical, and since it is emitted without the generated ion wind 
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interfering mutually and suiting from the surface of positive electrode 2", it can emit 

a lot of anions. 

[0067] 

Furthermore — although the part of the ion style which the anion generator 
of this modification gestalt generated from the tip part of needlelike part 12' tends to 
adhere to end face 75' and case T and it is going to charge — a flange — 14' a 
potential side produces change by B — an anion — case T — it is difficult to reach a 
side. For this reason, it is hard to produce electrification in case 8\ and safety is 
held. 
[0068] 

In addition, a dry cell can be iised as a power supply. The anion generator 
incorporating this dry cell is small, and can be used as a table top type. 
[0069] 

It can be used by vehicles, such as a car, and an anion can be made full 
[use / a battery / as a power supply] of the vehicle interior of a room. 
[0070] 

[Effect of the Invention] 

The anion generator of this invention is that a positive electrode consists of 
conductive polymers, the electric potential gradient between positive/negative two 
poles becomes small, and the movement speed of an anion falls. For this reason, the 
anion generator of this invention can take out so much the anion generated without 
the physique becoming big and rough. 

[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the anion generator of an example. 

[Drawing 21 It is a figure showing the negative electrode of the anion generator of an 

example. 

[Drawing 31 It is a figure showing the positive electrode board of the anion generator 
of an example. 

[Drawing 41 It is a figure showing the electric circuit of the anion generator of an 
example. 

[Drawing 51 It is a figure showing the measurement result of the number of anions. 
[Drawing 61 It is a figure showing the anion generator of the first modification 
gestalt. 

[Drawing 7) It is a figure showing the anion generator of the second modification 
gestalt. 
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fDrawing 8] It is a figure showing an anion generator. 



[Description of Notations] 

1, 1', 1" — Negative electrode 

2, 2\ 2" — Positive electrode 

3 — Negative high voltage power 4 Electric power switch 
5 — LED 6 — Spacer 
7, 7', 7" - Case 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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z<~t&^&b txu. wffifgmmz±$<^-hzbX' 

[0005] L^uta^. mf§si§8t£*£<-ts 

k. ^^x^^>'^i5*Ja^:-ft:-r?»i:v^raSi* i: J> 
&&&WiW&&X"i.—Xt>me>tit:i>cOb%:'>X^fi:. 

zcotztb. ^4+x4*>mL&umzi>>mtttf3i#> 

[0006] 

[SH&MWifeLJ: 5 kf 4IHB3 *»h»4±BSI«»=« 

wmb-tz. 

[0007] 

[ IS® 5- Mik-t Zfzfr co^m ] ±jEWH*«H*^*/s«> 

\z*mmm\±, miLtivti-xj *>ff>mm& 

SStSr^-rs £ k T*±ie^M^»^T# 4 £ k Srfl.HJ L 
[0008] -ftztt . 2|s^Hjo-7-< 

a, #t*ofl«ffik. ft«fitismi*»rTS«s*ut 

lEmfiik, &%L. JlV&kiBB&onfcaWE&Bttll 
LTftm«ikiEmSikc7)ra«=V'f^X'f^->-$r^$-y- 

Sk-Ti.. IE«Sb6». 1 08—1 Oi'QcOffiSEffi 

2:^-4. 

[0009] *%BflfiOV-< i-X-f ^"Vi^Sii:. iEm 
*U 0 8 ~1 O'iQOSStMSr^r-recikT'. jE^SfiS 

li. imt>m*ikthZb*<mLLfc~?41-X'<*y 

[00 10] 

imivmmmm *w%<n^4-rx4*-yw£& 

(4, «t*W)fl«Bk, ft««ifcB]HSIBT-CE«3*iX: 
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iEl®i:. £*U nvmtJEVMcOffllz^WB.$:mu 

4 v-r i-x-i * >mi&v$> 4 . 
[oom ^ftWwJi-xjxyft&.&i^ ]Ewm 

*<1 0»Cl£lk<7>mLmZG-t&. IE«^*>*1 0»Q1U± 

[00 12]f¥L<{;L *SI3BEK£</h3»fcS{=tt. 
Sffiia-CffctL^v^f -?-x-4 sfytiEBSEJ^arC-^ift 
L-CBmStlTL***. 1 0 8 atUb^ffit3t<iSr^-r 
Sikt. 2fcm«SfciE«®0^ffifcteJ:9ifcSg$:h. 

eumr-t 4 . z com^m co&nz tt^tML 

■i * v%&J2s1f ^WOSttZb-ffX-Zh. 
[0013]**:. jErao&tffl&P 1 0«n£jfU:$ 

4*^*v£JK'jafr»t'8r<$r4. £fete. iE«BiOffi 

*>. JHHEtt* io»Q*arc*4£i:a*#4U*. 
[0014] lEmfiite. *«**a^J: 93:4. «%tt 

0, ««SrL=Sr<sSr4i:^3 3Sc^ttte«n*. Sfete, 
*ttttft*mt, £tiiTfc4i:fckte. 
4. 

[0015] mn&mttTii. m^&tt-tz 

4. *W&C*mi. lttt*IWt*«. 

[ o o 1 6 1 3 fete, awtsaamL ssmtt£*r*-4 
fen4. 

[0017] 7 4 5-o^mi4«s. m^z t 

MfcSSr^S: < r 4 i b a*T'# . ^mSi^^<^^te J: 
o-r&ax bcr)±.ft&fliit,ti&. Sfete. 7-(7-*« 

^LJt^ttjg^H^msc^iffini^Wi fe^4 . 

[001817^ &SfcJ:tf/£jfc*±;&-tf >- 

SWtt*«-*-*fc*>, Cl*ife<0*m£7 4 9-i:LTJB 
^4ik*W4LV>. 

[0019] 74 7-fc UTfflv^feii4^55tJ £tf#— 
iKVfctttts fctilf, T/PS-«7A. ®, /77T 
-f h^2rfcff4it**Ti=4. 

[00 20] 7-f7-fcLT^fflV^WSk#i: 



wsm. b l xm^ feixfe b « te«*^«$-is < -r* z fc 

4dk#>TTtgi:3r4. 

[0021] 3WffilMHFteJS<.*-C . 7 4 

ix4^{i#teRS^$ii4*>^TIi^^. -f&;b*>. 7 

[0022] jE«Wi, 1WEft«*0»t*&#iajte*f L 
Taii:^|fi]teJ!£*<4 :! F®2:*-r4mfii«T-*4C:k^ 
#*U*. IE^fii*^ffiSr*-r4mfii«J: 0=5:4 it 
T. IEmM«i^te3a^Sc«^4f 3^kT\ fl««i*>fe 
'jEMBST-f -7-^^ ^->-®*>'^-r4 <£ 3 te^:4 . 

[0023] ®Bi«tt. tinav>f * vswuirrs 

a*ftWMfOr<«r*. ZZT. SjiTL^^ii. ^rte 
RB^$fl.4tcOT-^<. Kb £8. Fk E^. ^vi/ 
a, X'J >y h^i:c7)7^« : £-^{f4C:t* i f ^4. 

[0024] lEmfliti. nmmbttfo-tz&m&n^m 
co^mm^wmmb^hJ: 5 izm& Lfc»«BSr»* 

■C. JH««ic0^gp*>feSclt«te^4v^^x^^-> 
M*^— te!K< ±3te=3r4. 

[0025] J^ftHJi, fi«ff»*JBfflJ*(t»*'i: L?t^ 
**ESW**BS:ir^*£fc***F*U>. f=5r^fe. 
^^te^jS$it4C:i:T\ ^^te^-te-7^-7-x^ 
^"^Sr^S -ti-4 £ i: ^T'§ 4 . 

[0026] lillffiti. V-f 3j-V* J iiai-r4®jl 

nizmm.zizz>i>cox' a%<. tibtiz. mn. * 

•y a . ^ y -y h % t'<7mVt*$>\fZ> Z\ b * j t-§ 4 . 
[0027] iE^Biti. mmUt *tfo t5rV^H*iT-4 
-^X-f ^->-|^#l^m«0-|iB5:^-r4 £ btmt. L 

is.-f&z\bx\ ~?j ->-x4 *>ft±&iz&-rz>&&)m. 
*m&r& z b ^T-t . nxh zwmx'% 4 . ^/i. 1 

t=Sr<=5roTV%4. Zcr>tz#>. 9\-MWizSStH LX t>+ft 
%&£Htm&2tlX^Z. 

[0028] ft«SU. Sffigfte®mfiSiO^Z/4^|6li: 
Stt^lSltetS^'O. *^M®^y>feA^RS«cO 
79^>-'g5$-*t-4C:k*W4Lv\ 79^^gPS:W-r 

4 ^ b x-n.imcoikm&fr t>±itz-?4 ±xj * >m< 
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i o o 2 9 ] 4fc . 7 ! 5> t J&ffmmaw%#>bfr%Fi 

mRlz&f8.Ztx.hZbX\ mtsmfrhxn-ftfSLtz, 

i o o 3 o ] y ? >ism±. nwm<vmvmizmi&2ti 

-wxh -o x ^mwx'h ~>x t i v \ 
coo3i] *&wco~?4i-xj #t««o 
nmmt. nmmkmmzffixxmsztitziEmmt. 

fiw&tiEmm(7)ffliziihmj££ffl)iiLx%.mm 
kjEnmt(7>miz~?j tv^^v-f ^-x 

■i X y$&3sX'$> *) , 3E«£»H4*W=IRS3ii*fc<0 
COO 3 2] -f&;b*>, IE*flii:mfSSifcJc:iS1t£E*^-_/ 

* >mi$st mm<n%m*m^z> z t a*-es * . 

[0033] *»9|0>v>f ^-^^ ^->-^§|(i, £«& 
#1 08-1 On OcoSetffiSr^T'f-^.rfcT-. jEftM«i 

fi, ttte*m*ttt-&dk&<?S£Uiv>f^;u*^ 
***telX 0 ttl-r £ k #T-# & . 
[0034] 

[0035] *WR<nmMMk LTVW i-x^f 
[0036] (&JtOT) l®fi«C0V-f 

it. #t#s&i 2Sr^rrsftm«ii k, ftttgn 2co$t^ 

IE«ffi 2 k , 3EmM«fii^ 1 . 2 fcftOBfWE*ft*-r 
£HifEitffiK?®3 fc . ftmftEHH30»ft££M-*-£ 
mi®^.-^ y f-4 k , «i!gc^lSff £3J5rrf & LED5t, 

nmmm 1 sr iije-r & e t , ieib®k 2 
* 9 &-&^-x7k, zti^tii-mssstttzmm 

^^^^•>-^tl§<7)^5rill(^tJt. =5rfc. Hi 
«i, ft&<7Mmfi-hfrhiLo\z. JiffitJilA'iU®*^^ 

[0 0 3 7] ft«Sltt. m2lZ^tLfHdiZ, B&*f 
R^£W-T£:*:fl£|ftl It, sWfcSBl l#>£>§&iIL7t 
#t#as 12k, ##35 1 1 ZMMLXWIU LtzMMH 1 
3k, £3?t&mZ0. lmmmfVL'XtWOB 

[00 38] IEBSi«2ii, 03tc^3*l.*;J;3«c, ft 
5 0mm, 1tl 0 Omm, J?$ 1 mm^ftt77Xf 
•y^SCiO&O, **Sfftf>*K3 0mm, i40mm^ 
HICi£S4. 5mmC0iM®D2 1**2 3®, SilLTI* 



[0039] m;siffi^:as3<±, nmmi kiEmmi.2 
k coisjK- 3 k vcvmm&ztt- 1 }- 1 , mmfig 1 1 emm 
U2b<nmza Q^rns:^ t $ -th mwmw.x'$> h . 

[0040] ^£>«*S3it*: 
^7Jt±, mS^JEHi!13{c:«^$iX&. ZZX\ DC 3 

?hspoi 2vti (m^tr) tmmztix 

[004 1 ] mMAj -/^4{±, DCn^^tt^E 
m3k^^{=td{t^ix, ft*ff«iS3<ctt*&$^S 

[0042] LED 5(S, DC3 *7 9 bMnmSMM 
3 k fiOHfc t ^ tt^ix, HimiWKWM 3 <cm^* 5 ^$ 

ixTt k # fcjfflu l , fitt&**jeBf s k ?m-r & wt? 
Ut-vx-hh. 

[0043] >--^.7{i, m% 1 mm<077^f-y?l: 

[0044] ^6<i, ©SfiiliOi+^gPl 2W5t 

i&m { JEnmWi.2 b l 8mm«ora^T-J>0*^>SM*^ 
^iS^^'2 OmmCOfigT, ^-X 7 rtcOBff^ijiaiC 

[0045] X^— 9" 6-^^ftSII 1 cOStfgli, h 
Sr^lffi 1 (OlM 1 3 ^SJi L tztfMX'to tKizt%\ 
mt&ZbX'%ZtlX^ti. 

[0046] mm<T>~?4 -TAJ *yft£.&<?>W£i t ®8& 

[0047] mittm mmm<?r?4irn*v&&. 
[0048] mmmwf i-xj 

■i "yf-4 JON {C-T § d k T\ ^(-^ miSmffi«J® 3 
<=m*^«^ix&kk*>(c, LED5;MS*r*-6. * 
^*>'«*&$ix/ifii««BEiijiS3l±, ft^Si 1 Jc(±- 3 k 
V, jE^«2Wi^ftbmek^&mfiL^M#-LT, ft 

wmi biEwmm2bcomzaui-m?*fitm$:miZ 

[0049] HSfe0iJcOv-f f-x^f 7fV^M\t. %MM 

\frhsEmmz2cttfti,z^4 1-^4 . z 
cr>-?ji-n*>mz, sMW^2<m&u2 1 

[0050] (JtM9f ) ifclKWl. IE^«2*>'T;kS 

mi¥sX'h&. 

[oo5i] mm) mmM<7y?-( ±x4 

StSOS#ffKST-9 0 0$-fflv>T, f^L^v^-^X-f 

^^^Sran^-rs z bxmmzft-itz. 

[0052]^ ^V^cOM^Ii, fffii<V 
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Tty&mm&z . v4 -^-x^ ^v^s^iiiap 2 1 

[00 5 3] v-f ^^^>-^SfcJ:^Jt>-Sca^ 
MMP2 lfrbvf-fXJ £ 

mat -7 a *>mL?s<omcr>mM < l > tanks./ 

3 3 7H/cm3cOVft^ ^t^TL 

[oo54]05io. setwo-e-f 3j-V«^» 

[00 5 5] 3 3M«S>v>f 
fiE&2 KHPIP L/C MM □ 2 1 cntVim&A . 5mmfc/h 

[0056] (m-$£&&B ) l»W7>f -J-x-f 

mi&com-$mBm t lx , 06fcjj*$*i*r?>r 

[00 57] 06 J; 0 , ^— ^g^@co-7-f ^X-f 

[0058] iEmffi 2 • {4. — asps^aa 2 



3* i=J:9M&fc*ftHMtt**U A>')8I2 3' 
l±aMjaP2 1' #MCIL?»«. ife. FWPKQIV^ 
4gS»7>F*]JiMt;:»4fat2 5' 4<HTfci. 

[0059] *r-X 7 ' li, iWr< t i>-;fr?>a8g?»* 

<7>*m<wmmmz\$ . 1 2 5 ■ t j&s-r « fa 1 7 

6' #?Bl£§*VO^. 

[0060] IE^2' <4. fat 2 5" fcfat7 6' i: 
3*10*4. 

[0061] $ fefc. $r— * 7 ' (4— ^SS»OSffie»i: 
*6i:Si£>5rSgffi7 5 ' Z\^m7 5' tiK M6 

*fc#M*»12* MHUL^KirMir 
4. ifc. fat76' J4, ftttE«aR£>jESi:«$lttfc: 
'SBRSfutaM****-*. ;«SW|ctl. fat7 6' fcfa 
£2 5" fcHteS-^iiiT* m^Sm^i:IEm@2 ' 

[0062] (m-$a&mm) m-^mmmn. mm 

1' ' ^iJ:l^'iE«fii2• " Sr#t-6«WiJd-^S!0BJB 

x-f 5j-^f6^««rH7»c^Lfc. 
[0063] Pt<<4, mmfiil ' ' (4, ^7" 1 
OigM7 5' ' *>^#t*cepi2' ' J^ajLTEBStl 
fcfc*fc. SBD7 5' ' fcW^rtUaE^ftWIW** 

[0064] jEWM2 ' ' (4. — 
t7tSgffi2 3' ' »CJ4iMjaP2 1 1 ' *^PLtV^S. 

[0065] *««fc»lftS*l«:Jffli2 3 ' ' (4, mm 

3' - <o?ifflmi>. #t*MBW)*«*+'i>i: ufeafflfc-e 
[0066] se^ggjBflStt. iEm«i2 ' ' 

[0067] $ fete. -tesmmmn-zA i-xa 

g?{4, SS®7 5' J3J:lA-^-X7' fcff«LT»«LJ: 

t^t. 7-ft^>f*^-X7' WcS#(c<<^r 
Mitft, t-X8' fc#m***t»c<<, 

[ o o 6 8 ] jn^-c . mmt lx 9mm* * m-tz z\ t 

[0 06 9] $<i>{c:, ^•yT-USrSilStLTfflV^ifc 
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10070] 

[03] mi&mw-a-nxy&tk&cvjEmmm* 



timz'hz. 
tzmz'fo&. 

[08] -7^^X^7ryf|^S2r^L^0-CJ>&. 

[tt#<0t&BJj] 

i . i ' . i ' ' -nmrn 

2. 2' . 2' ' -jESS 

5-LED *r 
7. 7' „ 7' ' -$r— * 



II] 




[03] 



100mm 



40mm 



-• — c o — !-■ \- 

! O O O ! 1 

lO O O^O! 
© O^O^O^Q 30mm 

•O O O O ' 

! °oPo9 ! J 

"i v Vb — r J - 




SOinm 



<M.5mmX23« 



13 



[02] 
1 




12 



11 



[04] 



7 



0 12V 

0 ev-^-3kV) 



-(-3kV) 



"K 1 



-f- (GND) 



0 



21 
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[05] 




0 20 40 60 r 80 100 120 
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[07] 




[138] 



0^°°^ 



